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CLAIMS (final IPC version) 



1 . (once amended) 

A liquid [filtering] purifying apparatus consisting of a container with an internal lower 
horizontal, pervious base supporting a bed of loose, granular material[;]^ 
whereby the base has the form of a filtrate drainage member or chamber fitted with an outlet 
nozzle for filtrate and an inlet nozzle for backwash fluids[;] A 

and [whereby] the upper part of the container has an inlet connection for contaminated liquid 
at_or above atmospheric pressure and an outlet connection for backwash fluids, 
[thereby characterized that the] whereby the improvement comprises a container (1) [is] 
divided [horaontaUy] at the level of the pervious horizontal base (2), 

whereby the dependent rim [portions] portion(s) (3) of the top section £5} of the container [5] 
(•{} is [are] movable [in the vertical directon] to facilitate the removal of the bed from the 
container and whereby the upper part (5) of the container [5] (XX is fitted with an inlet 
connection for contaminated liquid and the base (2) of the container (1) is fitted with an outlet 
nozzle for filtrate. 



2. (once amended) 

A liquid purifying apparatus according to Claim 1 (ib^^yj^^^^^^J^i] whereby bed 
removal means comprising a section of movable web of filter ^medium (4) is interposed 
between the pervious horizontal support base (2) and the [vertically] movable jiependent rim 
[portions] portion(s) of the [top ^section] u pper part (5> of the container [5] £Tk thus sealing a 
sections(s) of th^web at the periphery in the closed position, ^ 
whereby in the [raised] opened position the filter bed after the purification operatipn is^ -~r\ 
transported out of the container [5] (Jll). o £3 

° — rn 

3. (once amended) 3> 

A liquid [purifying apparatus according to [Claims] Claim 1; [and 2 1 thereby ch^a^rize^RthaQ 
taken alone or in combinaiton] whereby the bed after the purification operation is g ° 
[dischraged] removed to means comprising [into] a bed regeneration device (6)1 § 
[whereby] where the material of the bed is regenerated and/or cleaned and reactivated after 
which and before the purification operation, the bed is recycled to the rtonl upper part (5) of 
the container [5] £1} for reuse^] 



or 



whereby the bed after the purification operation is [discharged] removed to means comprising 
[into] a bed regeneration device (6) [whereby ] where the material of the bed [is regenerated 
and/or cleaned and] after regeneration and/or cleaning and reactivation is recycled to the [top] 
upper part (5) of the container [(5) of the purifying apparatus] (1) during the purification 
cycle* [for reused] whereby the depth of the bed increases incrementally during the cycleof 
operation 

or 



whereby the bed material after regeneration and/or cleaning and reactivation, is first recycled 
to means comprising a dosing device (7/20) that beforethe purification operation feeds the 
entire bed to the [top] u pper part (5} of the container [5] [of Ae ^ 



whereby the bed material [after ttepu^ a bed regeneration 

device (6), whence,] after regeneration and/or cleaning and reactivation^ the bed material is 
then] is first recycled [by] to means comprising a dosing device (7/20) from where during the 
course of the purification operation the said bed material is dosed to the upper part (5) of 
filter container [(5)] £1J , whereby the depth of the bed increases incrementally during the 
course of the purification operation^;]! 

[a conically perforated distributor (27) e^endis oyer the entire inter^ u^ 
contaiaer (5).] 

4. (once amended) _ _ 

AJiquid purifying apparatus [and method] according to [Claims] Claim 3. [1 and 2, thereby 

(characterized, that taken alone or in combinationj 

the bed after the purificaiton operation is discharged into a bed regeneration device (6), 
whence after regeneration and/or cleaning and activation of the surfaces of the material 
^comprising the bed and before or after being fed to the filter container (5) in advance of the 
purification operation, the bed material is mixed with a suspension of active material such as 
bleaching earth, ion-exchange resin, activated carbon, etc., which if necessary has been pre- L 
treated with a surface activating mediumjto enh ance its adhesion to the surface of the rmterial 

comprising the bed;] ( , 

whereby the^Md bed after the purification operation is [disc^ged into] removed to a bed 
regeneration device (6), whence^] after regeneration and/or cleaning jtnd acriyatiqn of the 
intem^jmd^^er^^ is mixed with active^ 

material such as bleaching earth, activated carbon, etc. which is preferably pretreated with a^ 
surface activating medium to promote adhesion to the surface of the material comprising thej 
bed and is dosed by a dosing device (7, 20) to the feed of liquid to be purified from a resercoir 
(10) and thereby mixed in a mixing device (29) with the said feed either before or after entry 
into the filter container (5) during the purification operation] means (8.1 9^ are provided for 
mixing the said bed with activated powdered adsorbents before dosing to the feed of liquid to 
be purified before or after entry into the upper part (5} of the filter c ontainer m during the 
purification operation 

or 

[alternatively,] means (7, 20 and 8, 19^ are provided to separately dose t he said material 
comprising the bed and the said [active material are dosed separately by devices (7/20) and 
(8/20) respectively and mixed before or after being dosed to the liquid to be purified from 
reservoir 10 with which they are also mixed either before or after entry into the filter container 
(5).] activated powdered adsorbents to the feed of liquid to be purified before or a fter entry 
into the upper part (5) of the filter container (I) during the purification operation . 

5. (once amended) . . , . .... _ { ( 

A liquid purifying apparatus according to Claim 3 [and] or 4, [thereby characterized] whereby 
the dosing devices (7, 20) andTor (8, 19) are controlled by means comprising a microprocessor 
(15) from input signals from feed and filtrate instrumentation (13, 14). 



6. (once amended) 

A liquid purifying apparatus [and method] according to Claim [1 and ] 2, [thereby 
characterized, that taken individually or in co^jnation,] 

whereby the filter web takes the form of an endless belt consisting of a plurality of sections 
(201, 202, 203) providing different degrees of filtrate quality and/o r consisting of different 
materials^] 

the filter web takes the form of an endless belt consisting of a plurality of sections, whereby 
means (204, 205, 206) are provided for individually removing and replacing each section and 
automatically locating each section onthe ^peraqus, , hor^ntal^suppqrt base (2) by means of 
one or more fixed electronic sensors [fixed to tte frame of the apparatus] and one or more 
electronically sensitive inserts (219) in the edges of the belt|l] 

QL 

the filter web takes the form of a [Ster] belt, whereby sections of it are used as support and 
transport means for introducing strips of pre-fabricated filter material from a storage roll(s) 
f 209/ 10) or cassette(s) 226 locatede?ctern^ly Jf^the purification ^_app^at^( 1 ), whereby^a^^ 
location [the strips are fed onto the filter belt by means of a belt-driven roller combination 
(207) and whereby after a set length of filter material has been l fedjqnto the porous base (2) 
'the strip is cut to size by a slitting de vice ( 208), after which] the dependent rim l^rtiqns] 
portion^ (3) of the upper part (5) of the container [(5)] £H [are] M lowered onto the strip of 
filter material and the section of support belt against the pervious, horizontal support base 2$f| 

[the filter web takes the form of a filter belt, whereby sections of it are used as support and 
transport means for introducing strips of pre-fabricated portions of filter material from storage 
passettes (226) located externally to the purifciaiton apparatus 1 from where single strips of 
filter medium (21 1, 212) are mechanically fed by the feeding mechanism (214, 213) and 
belt-driven roller combination (207) onto the pervious filtrate base (2) after which the 
dependent rim portiosn (3) are lowered to seal the strip of fUter mate^ 
support belt against the pern 

or 

the filter web takes the form of a [filter] belt, whereby [Sections] a section(s) of it, sealed by 
the dependent rim [portions] portion(s) (3), [are used as support fori supports dosed layers of 
suspension of [filter aid fibres such as cellulose, glass, asbestos, etc. or powders such as as 
diatomaceous earth, perlite, molecular sieves, etc.] powdered filter aid from [an] external 
dosing means (1 1)| [, after which the pressure difference between the container (5) and the 
filtrate chamber (2) is increased with the introduciton to the container (5) of liquid to bd ^ 
purified from reservoir (10) and optionally a dosed quantity of a suspension of adsorbent or 
filter bed material from dosing means (7), whereby the formed layer of filter aid acts as either 
the primary filter medium or as a support and polishing or security layer for ^removing any 
particulate or dissolved rmtter es^ping from the fo 

[means are provided for moving the dependent rim portions of the container (5) vertically, 
Consisting of laterally positoned fluid driven pistons (304) contained in cylinders (2 1 5), the 



lubricated shafts (307) connected to sectioned concentric cylindrical sleeves (301) extending 
and fixed to the extremities of transverse beams (308) that in turn actuate thrust shafts (303) 
acting on the peripheral part of the upper container (5), whereby to ensure the movement of 
the dependent rim portions in the horizontal position, ring sections of a suitable material such 
as polytetrafluorthylene (302) are fixed to the surfaces of the bodies of the fluid driven^ 
cylinders (215) and fitted in the annular space between the cylmder surfaces and the internal 
surfaces of the reciprocating sleeves (301); 

jthe filter web takes the form of a filter belt, whereby the pervious horizontal base (2^ 

supporting a section of the belt consists of a recessed plate (505) containing a plurality of 
manually removable, belt supporting filtrate drainage members (502) preferably made up of 
upper perforated sheet material (503) integrated with a lower layer or layers of such materials 
as woven mesh or expanded sheet material (504), whereby the upper perforated l sheeymterial 
lies flush with the peri pheral seali ng portions of the plate (505)/ 

the filter web takes the form of a filter belt, whereby the means in the form of a suitable motor 
[or actuator (702) is provided to reverse the direction of the transport of the belt to discharge 
t^fifter^d^ 



7. (once amended) 

A liquid purification apparatus [and meth od] according to Claim[I§] 21, [the^el^gharaetegizedg 

wfeifev means Tin the form of] comprising a gas pressur e different ial controller (405), a gas 
flow controller (406) and a gas flow control valve (407) [provided] in a comj^essed gas^ 
conduit (403) leading into the upper [portion] 'part (5) of the filter container {(5)] £li [W] 
control and record the volumetric gas flow into the said container and thereby provide a 
measure of the rate of filtration of a layer of liquid with known or unknown filtration 
characteristics lying on a section of sealed filter medium supported by a horizontal pervious 
support base (2)| |H 

means in the form of a programmed microprocessor (15) that receives data from 

instrumentation such as (405, 406) and/or (13) and/or (14) regarding the filtration 

[characteristics and quality of a liquid processed by the purifying apparatus (1) and chooses and 

positions the type or types of media and mode of puri^tiq 

previously^ 

! means in the form of a programmed microprocessor (15) that receives data from 

[instrumentation such as (405, 406) and/or (13) and/or (14) regarding the filtration 

characteristics of any given section of medium sealed by the container (5) and if necessary 
automaticaUy^irutiates a medium regeneration^d/or ; a renew^ operation; 

means in Jthe formofa gas perssure differential controller (405), a gas flow controller (406)> 
and a gas flow control valve (407) provided in a compressed gas conduit (403) leading intoj 
theupper portion of the container (5) to control and record the volumetric gas flow into the; 
said container and thereby provide a measure of the rate of filtration of a layer of liquid with 
known filtration characteristics lying on a scetion of sealed filter medium with untoown 
iUtrariqi^h^cte 



means in the form of a programmed microprocessor (15) that receives data from 

instrumentation such as (405, 406) and/or (13) and/or (14) regarding the filtration 

characteristics and quality of a liquid processed by the purification apparatus (1) and chooses 
and positions the type or types of media und mode of purification and/or filtration to achieve a 
previously manually chosen menu of results; 

means in the form of a programmed microprocessor (15) that receives data from 

instrumentation such as (405, 406) and/or (13) and/or (14) regarding the filtration 

characteristics of any given section of medium sealed by the container (5) and if necessary 
automatically either initiates a regenerat ion and/or renewd operation.] 

8. A liquid purification apparatus according to Claim 2. whereby means comprising a 
programmable microprocessor (15) receives data from instrumentation (405. 406 ) and/or (13) 
and/or (14) regarding the filtration characteristics and quality of a liquid processed by the 
purifying apparatus (1) then chooses and positions a tvpe(s) of media and/or initia tes a mode 
of purification to achieve a manually chosen menu of results and/or to initiate a medium 
regeneration and/or a medium renewal operation* 

A liquid purification apparatus according to Claim 1, whereby means are provided for 
moving the dependent rim portion(s) (3) of the upper part (5) of the container (1) vertically, 
consisting of laterally positoned fluid driven postons (304) contained in cyl inders (215). the 
bodies of which are fixed to a load-bearing framework (306) with the external e xtremity of the 
lubricated shafts (307) connected to sectioned sleeves (301) which extend and a re fixed at the 
upper end to the extremities of transverse beams (308) that in turn actuate thrust sha fts (303) 
acting on the peripheral part of the upper container (5). whereby to ensure the movement of 
the dependent rim portion(s) in the horizontal position, guide sections (302) are fixed to the 
surfaces of the bodies of the fluid driven cylinders (215) and fitted in sliding en gagement with 
the internal surfaces of the reciprocating sleeves (301). 

10. A liquid purification apparatus according to Claim 2. whereby the section of filter web is 
supported on a pervious horizontal base (2) consisting of a recessed plate (505) containing 
one or a plurality of manually removable, web supporting filtrate draina ge members (502). 

1 1 A liquid purification apparatus according to Claim 6. whereby the filter be lt is provided 
with an actuator (702) to reverse the direction of the transport of the belt to transport the filter 
bed to either end of the purifying apparatus (1). 

12. A liquid purification apparatus accroding to Claim 1. whereby the upper part (5) of the 
container (1) is provided with feed distribution means comprising a conicallv perforated 
distributor (27) extending over an internal horizontal section of the upper part (5) of the 
container (1). 





CLAIMS (once amended IPC version) 




1. (once amended) 

A liquid purifying apparatus consisting of a container with an internal lower horizontal, 
pervious base supporting a bed of loose, granular material; 

whereby the base has the form of a filtrate drainage member or chamber fitted with an outlet 
nozzle for filtrate and an inlet nozzle for backwash fluids, 

and the upper part of the container has an inlet connection for contaminated liquid at or above 
atmospheric pressure and an outlet connection for backwash fluids, 
whereby the improvement comprises 

a container (1) divided at the level of the pervious horizontal base (2), 

whereby the dependent rim portion(s) (3) of the top section (5) of the container (1) is 

movable to facilitate the removal of the bed from the container 

and whereby the upper part (5) of the container (1) is fitted with an inlet connection for 
contaminated liquid 

and the base (2) of the container (1) is fitted with an outlet nozzle for filtrate. 

2. (once amended) 

A liquid purifying apparatus according to Claim 1, 

whereby bed removal means comprising a section of movable web of filter medium (4) is 
interposed between the pervious horizontal support base (2) and the movable dependent rim 
portion(s) of the upper part (5) of the container (1), thus sealing a sections(s) of the web at the 
periphery in the closed position, 

whereby in the opened position the filter bed after the purification operation is transported out 
of the container (1). 

3. (once amended) 

A purifying apparatus according to Claim 1, 

whereby the bed after the purification operation is removed to means comprising a bed 
regeneration device (6), 

where the material of the bed is regenerated and/or cleaned and reactivated after which and 
before the purification operation, the bed is recycled to the upper part (5) of the container (1) 
for reuse 



whereby the bed after the purification operation is removed to means comprising a bed 
regeneration device (6) where the material of the bed after regeneration and/or cleaning and 
reactivation is recycled to the upper part (5) of the container (1) during the purification cycle, 
whereby the depth of the bed increases incrementally during the cycle of operation 



whereby the bed material after regeneration and/or cleaning and reactivation, is first recycled 
to means comprising a dosing device (7/20) that before the purification operation feeds the 
entire bed to the upper part (5) of the container (1) 



or 



or 



or 



whereby the bed material after regeneration and/or cleaning and reactivation is first recycled 
to means comprising a dosing device (7/20) from where during the course of the purification 
operation the said bed material is dosed to the upper part (5) of filter container (1), whereby 
the depth of the bed increases incrementally during the course of the purification operation. 

4. (once amended) 

A liquid purifying apparatus according to Claim 3, 

whereby the said bed after the purification operation is removed to a bed regeneration device 
(6), whence after regeneration and/or cleaning and activation of the internal and external 
surfaces of the material comprising the bed, 

means (8,19) are provided for mixing the said bed with activated powdered adsorbents before 
dosing to the feed of liquid to be purified before or after entry into the upper part (5) of the 
filter container (1) during the purification operation 

or 

means (7, 20 and 8, 19) are provided to separately dose the said material comprising the bed 
and the said activated powdered adsorbents to the feed of liquid to be purified before or after 
entry into the upper part (5) of the filter container (1) during the purification operation. 

5. (once amended) 

A liquid purifying apparatus according to Claim 3 or 4, 

whereby the dosing devices (7, 20) and/or (8, 19) are controlled by means comprising a 
microprocessor (15) from input signals from feed and filtrate instrumentation (13, 14). 



6. (once amended) 

A liquid purifying apparatus according to Claim 2, 

whereby the filter web takes the form of an endless belt (4) consisting of a plurality of 
sections (201, 202, 203) providing different degrees of filtrate quality and/or consisting of 
different materials 

or 

the filter web takes the form of an endless belt consisting of a plurality of sections, 
whereby means (204, 205, 206) are provided for individually removing and replacing each 
section and automatically locating each section on the pervious, horizontal support base (2) by 
means of one or more fixed electronic sensors and one or more electronically sensitive inserts 
(219) in the edges of the belt 

or 

the filter web takes the form of a belt, 

whereby sections of it are used as support and transport means for introducing strips of 
pre-fabricated filter material from a storage roll(s) (209/10) or cassette(s) (226) located 
externally to the purification apparatus (1), 



whereby after location, the dependent rim portion(s) (3) of the upper part (5) of the container 
(1) is lowered onto the strip of filter material and the section of support belt against the 
pervious, horizontal support base (2) 

or 

the filter web takes the form of a belt, 

whereby a section(s) of it, sealed by the dependent rim portion(s) (3), supports dosed layers 
of suspension of powdered filter aid from external dosing means (11). 

7. (once amended) 

A liquid purification apparatus according to Claim 2 , 

whereby means comprising a gas pressure differential controller (405), a gas flow controller 
(406) and a gas flow control valve (407) in a compressed gas conduit (403) leading into the 
upper part (5) of the filter container (1) control and record the volumetric gas flow into the 
said container and thereby provide a measure of the rate of filtration of a layer of liquid with 
known or unknown filtration characteristics lying on a section of sealed filter medium 
supported by a horizontal pervious support base (2). 

8. A liquid purification apparatus according to Claim 2, 

whereby means comprising a programmable microprocessor (15) receives data from 
instrumentation (405, 406) and/or (13) and/or (14) regarding the filtration parameters and 
quality of a liquid processed by the purifying apparatus (1) then chooses and positions a 
type(s) of media and/or initiates a mode of purification to achieve a manually chosen menu of 
results and/or to initiate a medium regeneration and/or a medium renewal operation. 

9. A liquid purification apparatus according to Claim 1 , 

whereby means are provided for moving the dependent rim portion(s) (3) of the upper part 
(5) of the container (1) vertically, consisting of laterally positoned fluid driven postons (304) 
contained in cylinders (215), the bodies of which are fixed to a load-bearing framework (306) 
with the external extremity of the lubricated shafts (307) connected to sectioned sleeves (301) 
which extend and are fixed at the upper end to the extremities of transverse beams (308) 
which in turn actuate thrust shafts (303) acting on the peripheral part of the upper container 
(5), whereby to ensure the movement of the dependent rim portion(s) in the horizontal 
position, guide sections (302) are fixed to the surfaces of the bodies of the fluid driven 
cylinders (215) and fitted in sliding engagement with the internal surfaces of the reciprocating 
sleeves (301). 

10. A liquid purification apparatus according to Claim 2, 

whereby the section of filter web is supported on a pervious horizontal base (2) consisting of 
a recessed plate (505) containing one or a plurality of manually removable, web supporting 
filtrate drainage members (502). 

1 1 . A liquid purification apparatus according to Claim 6, 

whereby the filter belt is provided with an actuator (702) to reverse the direction of the 
transport of the belt to transport the filter bed to either end of the purifying apparatus (1). 

12. A liquid purification apparatus accroding to Claim 1, 



X 



whereby the upper part (5) of the container (1) is provided with feed distribution means 
comprising a conically perforated distributor (27) extending over an internal horizontal section 
of the upper part (5) of the container (1). 



